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a horizontal plane the inner cone 2 inclines and forms an
angle 1c; from the same horizontal plane the outer cone 3
inclines and forms an angle oc; where the inner cone 2 has
an opening in a bottom of the inner cone 2; where both the
inner cone 2 and the outer cone 3 continue vertically 1n an
mner extension 5 and an outer extension 6, respectively,
wherein a space 1n between the inner extension 5 and the
outer extension 6 1s a gap E; where scraping wings 7 extend
from a center portion 8 of the kneading device 1 and through
the inner cone 2 and the outer cone 3 and towards, but not
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KNEADING DEVICE FOR POST-WORKING
OF A PRODUCT

FIELD OF THE INVENTION

The present imvention relates to a kneading device.

TECHNICAL BACKGROUND

There are mixing devices for mixing dough products on
the market today. Many of these relate to the mixing of water
and flour, and of course yeast and other possible ingredients.
Furthermore, many such devices and systems comprising
such are related to batch operations.

One aim of the present mvention 1s to provide a device
intended for post-working of a dough product and which
device 1s optimal for kneading such a product.

SUMMARY OF THE INVENTION

The stated purpose above i1s achieved by a kneading

device comprising an inner cone and an outer cone, wherein:

the mmner cone and the outer cone defines a space 1n
between the inner cone and the outer cone:

from a horizontal plane the inner cone inclines and forms

an angle 1c;

from the same horizontal plane the outer cone inclines and

forms an angle oc;

the inner cone has an opening 1 a bottom of the inner

cone;
both the 1nner cone and the outer cone continue vertically
in an 1mner extension and an outer extension, respec-
tively, wherein a space 1n between the mnner extension
and the outer extension 1s a gap (E);

scraping wings extend from a centre portion ol the
kneading device and through the mmner cone and the
outer cone and towards, but not fixated to, an inner wall
of the outer cone;

and wherein

the outer cone inclines more than the inner cone, when

viewed Ifrom the horizontal plane, so that angle
oc>angle 1c.

With retference to inter alia FIG. 1, a material intended to
be kneaded 1s put into the mner cone from above. As the
inner cone 1s open in the bottom, the material falls down
towards the bottom of the device. The bottom hole should be
large enough to ensure no evident risk of clogging. The
rotating scraping wings kneads the maternal 1n a first knead-
ing zone and drives the material upwards through the space
in between the inner cone and outer cone, via an upper
situated massaging zone and finally out from the device after
having passed the extension zone between the inner and
outer cone.

The difference 1n the angles oc being larger than the angle
ic has several important impacts on the device and result of
a material being kneaded 1n the device. The diflerence 1n the
angles 1s important for the actual working of the matenal, 1n
terms of the actual mechanical and chemical affect of the
material being worked and also for driving the material
upwards through a kneading zone and mto a massaging
(rolling) zone and further out from the device as fimshed
products. So, the kneading device according to the present
invention has several advantages 1n comparison to existing
devices. One first advantage 1s directed to the actual working
up of the product in the device. The device kneads the
material 1n a first kneading zone and then massages the
material 1n a massaging zone of the device, and hence does
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2

not mix the material as common 1n many mixer devices.
Secondly, the device 1s optimal for the post-working of a
wheat dough product, in terms of the working of the dough,
the production of suitably shaped products and also how the
gluten chemistry in the dough 1s aflected. This 1s further
explained below.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, some specific embodiments of the pres-
ent invention are disclosed.

FIG. 1 shows a cross-sectional view of a kneading device
according to one specific embodiment of the present inven-
tion. Both the outer and inner cone are shown clearly, and 1t
may further be seen that the outer cone inclines more than
the inner cone, when viewed from the horizontal plane, so
that angle oc>angle 1c. In this case the scraping wings are not
shown.

FIG. 2 shows a kneading device according to one embodi-
ment of the invention, seen from above. In this case, both the
centre portion and the scraping wings are clearly seen.

FIG. 3 shows a kneading device according to one embodi-
ment of the present invention, viewed from above with an
angle, and where the outer cone and the centre portion with
the scraping wings are seen.

FIG. 4 also shows a kneading device according to one
embodiment, viewed from the side and as a sectional figure.

FIG. 5 shows a kneading device according to one embodi-
ment of the present invention, viewed from above with an
angle and as a sectional figure, and where the 1nner cone 1s
also seen.

FIG. 6 shows the inner and outer extensions and as such
the gap E according to one embodiment of the present
invention.

FIG. 7 shows the 1mnner and outer extensions and the gap
E according to another embodiment of the present invention.

FIG. 8 shows the 1mnner and outer extensions and the gap
E according to another embodiment of the present invention,
similar to the one shown 1n FIG. 6.

FIG. 9 shows the inner and outer extensions and the gap
E according to yet another embodiment of the present
invention.

Also FIG. 10 shows the inner and outer extensions and the
gap E according to another embodiment of the present
invention.

FIG. 11 shows two different versions of scraping wings
designs according to the present mnvention.

FIG. 12 shows a scraping wing according to one embodi-
ment of the present invention, and as such visualizes the so
called scraping angle (shown as SP°).

SPECIFIC EMBODIMENTS OF TH.
INVENTION

(L.

Below, specific embodiment of the present invention are
presented.

According to one embodiment, the angle oc 1s 1n the range
of 45-75 degrees. This range of the angle for the outer cone
1s suitable for achieving both a high kneading eflect 1n the
lower situated kneading zone of the device and a high
massaging ellect in the upper part of the device.

According to yet another specific embodiment, the angle
oc 1s at least 15 degrees larger than the angle 1c. As may be
seen 1n FIG. 1 this difference 1n angles aflects the shape of
the space 1n between the inner cone and the outer cone. The
shape of the space 1s important for the possibility of driving
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the material upwards through this space, via both the knead-
ing zone and massaging zone, and then out from the device
as fimshed products.

According to one other embodiment, a radius line from
the centre of the kneading device which crosses a start of one
of said scraping wings 1 a point from which point said
scraping wing extends towards an inner wall of the outer
cone, and wherein the radius line and the extension of the
scraping wing forms an angle uv, and wherein the angle uv
has a relationship to the angle oc which 1s 1<(angle uv/angle
oc)<2. The angle uv may be seen when viewing FI1G. 2. The
relationship between these angles of the scraping wings and
the angle of the outer cone (oc) 1s of relevance for obtaining,
a scraping ellect where the material 1s worked 1n a kneading
and finally massaging mode and 1s also driven upward
through the space between the inner and outer cone. In this
context 1t may further be said that the kneading 1s obtained
in the “cone zone” of the device and the massaging 1is
obtained in the “extension zone™” of the device according to
the present mnvention.

According to one specific embodiment, all of the scraping
wings are angled so that all scraping wing angles are
1<(angle uv/angle oc)<2. According to yet another embodi-
ment, all of the uv angles are the same or at least substan-
tially the same for all scraping wings. It may be said that
when viewing FIG. 2 and looking into the uv angle it 1s of
importance to realize that all angles uv are angles 1 a
horizontal plane. In relation to the scraping wings, not only
the angle uv 1s of importance. As may be seen 1n the figures
(FIGS. 4 and 5), the scraping wings have a bent configura-
tion following the shape of the outer cone. This so that the
scraping eflect may be obtained towards the inner wall of the
outer cone. According to yet another specific embodiment,
(angle uv/angle oc) 1s <1.2, such as e.g. even <1.1. Having
(angle uv/angle oc) being near 1, but still above 1, may
provide preferable kneading properties. In this case the
scraping wings are working the material 1n a fashion so that
it 1s driven upwards, but not much. It may also be mentioned
that the preferable kneading eflect provided by the device
according to the present invention 1s also provided in the gap
E of the device. The kneading and rolling effect obtained 1n
the gap E 1s also a key feature of the present invention.

In relation to the scraping wings 1t should further be
mentioned that these may be shorter 1n vertical length
according to the present mvention than e.g. presented 1n
FIG. 4.

The kneading device according to the present invention
provides both kneading and massaging of the dough prod-
uct. As mentioned above, kneading 1s obtained in the cone
zone and the massaging 1s obtained in the extension zone. In
the case of e.g. wheat dough the final products may be
shaped like sausages. This 1s not only of interest 1n terms of
the product shape as such, but also for aflecting the gluten
chemistry in the dough. The shaping to sausage-like prod-
ucts 1s performed in the extension zone. In the kneading
zone the shorter and weaker gluten bonds are broken.
Furthermore, stronger gluten bonds are formed. Then, in the
massaging zone, that 1s 1n the space between the extensions
(see distance F 1n FIG. 1), the kneading device according to
the present invention promotes the formation of the longer
and thereby elastic gluten bonds (sausage-like products are
tormed). Fact 1s that 11 sausages are formed this may be seen
as a proof of that the device have provided a good devel-
opment of strong and elastic gluten bonds. If no sausages are
tormed, then the gluten development has not been effective.
As may be understood, the kneading device may be seen as
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4

a gluten enhancer or device promoting the formation of
stronger and also longer and elastic gluten bonds.

As may be understood from above, the kneading device
may have several scraping wings. According to one embodi-
ment, the kneading device comprises from 2 to 16 wings,
such as from 2 to 8 wings. According to one specific
embodiment, the kneading device comprises from 2 to 4
scraping wings, such as e.g. 3 scraping wings as shown 1n
FIG. 2.

In relation to the gap E, this gap 1s extending either
upwards or downwards. According to different specific
embodiments according to the present invention, the gap E
1s extending upwards and vertically (see FIG. 1), upwards
and outwards from a vertical plane (see FIGS. 6 and 9), or
upwards and inwards from a vertical plane (see FIG. 10).
Even 1f upwards normally 1s preferable, and two suitable
alternatives are eirther vertically or outwards from a vertical
plane, also a gap E extending downwards and outwards from
a vertical plane 1s possible according to the present invention
(see FIG. 7).

Once again, and to summarize, one suitable alternative 1s
a gap E extending outwards from the centre of the device
with an angle from a vertical plane. According to yet another
embodiment of the present invention the gap E 1s extending
upwards and vertically or at least substantially vertically.

Moreover, the gap E may be provided 1n between an inner
extension 3 and an outer extension 6 which are parallel (see
FIG. 1). Furthermore, there may also be provided a narrow-
ing so that the size of the gap E 1s decreasing along 1its
extension. Parallel inner extension 5 and outer extension 6
1s one alternative which 1s of interest for several applica-
tions. Also a widening gap E where the size of the gap E 1s
increasing along its extension (see FIGS. 6, 7 and 8) 1s an
alternative according to the present invention which 1s very
interesting and finds use 1n many applications. The best
alternative of a narrowing gap E, a gap E which has the same
s1ze along 1ts extension or a gap E 1n the shape of a funnel
(with increasing size of the gap E along its extension), or any
other alternative which may be a mix of these versions along
the inner extension 3 and outer extension 6, depends on the
intended use of a device according to the present invention.

As may be seen i FIG. 6, the gap E may be further
defined according to the present invention. According to one
embodiment of the present invention, the gap E may be
defined by an angle Fi1° which 1s the angle between a
horizontal plane and the inner extension 5 and an angle Fo®
which 1s the angle between the same horizontal plane and the
outer extension 6, and wherein 21 degrees>(Fo°-F1°)>-7
degrees and wheremn 260 degrees>Fo°>65 degrees. More-
over, according to one specific embodiment, Fo° 1s 1n the
range of from 90 to 120 degrees.

As may be seen 1n FIG. 6, the gap E may have one portion
which has parallel mnner extension 5 and outer extension 6
(see FF), and then a further portion of extension (see F)
where these extensions 5, 6 are not parallel. Moreover,
normally F 1s longer than FF as shown 1n FIG. 6.

Furthermore, according to yet another embodiment, the
gap (E) (see FIG. 1) 1s in the range of 5<E=120 mm.
According to one specific embodiment, the gap (E) 1s 1n the
range ol 10=E=<60 mm, such as 15=E=45 mm. This gap and
the extensions creating the gap are of importance for obtain-
ing a massaging and rolling effect in the most upper part of
the device, providing sausage-shaped final products.

According to yet another specific embodiment of the
present invention, the mner extension and the outer exten-
sion have a length of up to 2000 mm (see (F) in FIG. 1).
According to one specific embodiment, the inner extension
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and the outer extension have a length of up to 1000 mm.
According to another specific embodiment, the inner exten-
sion and the outer extension have a length of up to 5300 mm.
According to yet another specific embodiment, the inner
extension and the outer extension have a length in the range
of from 60 to 350 mm. This length 1s of relevance for
providing a rolling working efl

ect.

Also other parameters may be of relevance. According to
one specific embodiment, the outer cone has an outer
diameter, at the outer extension, 1n the range of from 200 to
1800 mm. According to one specific embodiment, the outer
cone has an outer diameter, at the outer extension, in the
range of from 400 to 900 mm. Furthermore, according to yet
another embodiment, a jacket 1s arranged outside of the
outer cone. For example a double jacket may be arranged
outside the outer cone. The jacket 1s normally arranged for
providing cooling possibilities. Temperature control 1s
important to knead a wheat dough in an eflective way.
Temperatures too high, or too low for that matter, efects
both the dough as such, the kneading possibility of the
dough, both mechanically and chemically (for promoting
strong gluten bonds) and also the possibility of degassing of
the dough.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a cross-sectional view of a kneading device
1 according to one specific embodiment of the present
invention. The kneading device has an inner cone 2 and an
outer cone 3 which defines an intermediate space 4. From a
horizontal plane the inner cone 2 inclines and forms an angle
ic, and the outer cone 3 inclines and forms an angle oc, and
as seen, the outer cone 3 inclines more than the inner cone
2 so angle oc>angle 1c. The inner cone 2 has an opening 1n
the bottom thereof through which material falls which 1s
intended to be kneaded. Both the inner cone 2 and the outer
cone 3 continue vertically 1n an mner extension 5 and an
outer extension 6 extending a distance F, and defining a gap
E, 1n this case a vertically extending gap (E). As seen, on one
position of the extensions 6, the outlet 1s provided. Further-
more, 1n this case a (cooling) jacket 13 1s provided outside
the outer cone 3.

FIG. 2 shows a kneading device 1 according to one
embodiment of the invention. The centre portion 8 com-
prises three extending scraping wings 7 which extend
towards the inner wall 9 of the outer cone 3. A uv angle 1s
shown as an angle in a horizontal plane. The uv angle for
cach scraping wing 7 1s the angle between a radius line,
which 1s a line from the centre 10 of the kneading device 1
and which crosses a start 11 of a scraping wing 7 1n a point
12 from which point 12 the scraping wing 7 extends towards
the inner wall 9 of the outer cone 3, and the extension of each
scraping wings 7.

FIG. 3 shows a kneading device 1 according to one
embodiment of the present invention, viewed from above
with an angle, and where inter alia the outer cone 3 and the
centre portion 8 with the scraping wings 7 are seen.

FIG. 4 also shows a kneading device 1 according to one
embodiment, viewed from the side and as a sectional figure.
In this case, also the bottom part axle of the kneading device
1 1s shown. This axle 1s intended to be connected to some
kind of driving motor device so that the rotation of the centre
portion 8 and scraping wings 7 may be achieved.

FIG. 5 shows a kneading device 1 according to one
embodiment of the present invention, viewed from above
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with an angle and as a sectional figure, and where the inner
cone 2 and also scraping wings 7 as dashed lines are also
shown.

FIG. 6 shows the inner cone 2 and the outer cone 3 with
their respectively inner extension 5 and outer extension 6
and as such the gap FE according to one embodiment of the
present invention. In this case the gap E has one portion
which has parallel mnner extension 5 and outer extension 6
(see FF), and then a further portion of extension (see F)
where these extensions 3, 6 are not parallel. F 1s longer than
FF, which 1s typical.

FIG. 7 shows the mnner cone 2 and outer cone 3 and their
iner and outer extensions 5, 6 and the gap E according to
another embodiment of the present invention. Also 1n this
case the distances FF and F are shown.

FIG. 8 shows another embodiment of the present imnven-
tion, similar to the one shown in FIG. 6.

FIG. 9 shows the inner cone 2 and outer cone 3 and their
iner and outer extensions 5, 6 and the gap E according to

yet another embodiment of the present invention. In this case
FF 1s zero.

Also FIG. 10 shows the inner cone 2 and outer cone 3 and
their inner and outer extensions 3, 6 and the gap E according
to another embodiment of the present invention. Also here
FF and F are shown.

In relation to all FIGS. 7 to 10 it may be noted that the
actual outlet 1s not depicted as the drawings are made as
cross sectional views. There 1s of course an outlet provided
somewhere along the circular gap E at a suitable position.

FIG. 11 shows two different versions of scraping wings 7
and 7b according to the present invention. The possible
scraping wing 7b shows a version which had a bent design
instead of a straight as shown according to scraping wing 7.

FIG. 12 shows a scraping wing 7 facing the surface being
scraped and as such visualizes the so called scraping angle
(shown as SP°).

Short Summarize

The present kneading device has several benefits. One
first advantage 1s related to the purpose of the device,
normally as gluten improver/enhancer. The kneading device
1s intended for post-work up of a wheat dough which dough
1s already mixed before to a dough possible to post-work or
post-treat. The features of the kneading device according to
the present invention, with a kneading zone and massaging
zone, are optimal for such post working of a dough. As such,
the kneading device 1s not intended as a mixer for production
of the dough. Moreover, the kneading device according to
the present invention promotes the formation of a post
kneaded/massaged dough 1n which short and weak gluten
bonds have been broken and where stronger gluten bonds
are formed (in the kneading zone) and in which the produc-
tion of long and elastic gluten bonds have been enhanced (in
the massaging zone). Furthermore, the extensions and gap E
ensures the rolling massage for this promotion of long
clastic gluten for the already strong gluten bonds and hence
ensures the production of sausage shaped dough products.

In view of the above described, the kneading device
according to the present invention exhibits the possibility of
achieving several benefits 1n one and the same device. In
other devices such diflerent working 1s normally obtained by
regulating on the rpm, which thus 1s not the case of the
device according to the present invention.

Some other advantages of the kneading device are facts
like a) 1s run as a continuous device but works for both
continuous and batch operations b) being able to provide
temperature control which 1s very important when working

a dough (at about 21-29° C. the dough 1s best to knead as 1t
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1s not sticky, e.g. above 32° C. 1s problematic) and ¢) being
able to produce degassed dough with a low level of con-
tained gas inside. This latter advantage may be of great
interest for mass control 1n final dough products. To promote
degassing in a kneading device according to the present
invention, the length of the scraping wings may be short-
ened.

Moreover, the scraping wings according to the present
invention may be arranged differently so as to provide a
different magnitude of the so called scraping angle (shown
as SP°), 1.e. the angle provided between the actual scraping
wing and a totally orthogonal (square) line going out from
the surface being scraped. As seen 1 FIG. 2, this scraping
angle 1s normally not zero degrees. According to one specific
embodiment of the present mnvention, the scraping angle 1s
up to 35 degrees. According to yet another embodiment, the
scraping angle 1s up to 15 degrees, such as about 10 degrees.

The 1nvention claimed 1s:
1. Kneading device comprising an inner cone and an outer
cone, wherein:

the mner cone and the outer cone defines a space 1n
between the inner cone and the outer cone;

from a horizontal plane the inner cone inclines and forms
an angle ic;

from the same horizontal plane the outer cone inclines and
forms an angle oc;

the inner cone has an opening 1n a bottom of the inner
cone;

both the inner cone and the outer cone continue vertically
in an 1mner extension and an outer extension, respec-
tively, wherein a space 1n between the iner extension
and the outer extension 1s a gap E;

scraping wings extend from a centre portion of the
kneading device and through the inner cone and the
outer cone and towards, but not fixated to, an inner wall
of the outer cone;

wherein,

the outer cone inclines more than the inner cone, when
viewed from the hornizontal plane, so that angle
oc>angle ic

and wherein,
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1n a cross section, a radius line from the centre of the
kneading device which crosses a start of one of said
scraping wings in a point from which point said scrap-
ing wing extends towards the mnner wall of the outer
cone, and wherein the radius line and the extension of
the scraping wing forms an angle uv, and wherein the
angle uv has a relationship to the angle oc which 1is
1<(angle uv/angle oc)<2.

2. Kneading device according to claim 1, wherein the
angle oc 1s 1n the range of 45-75 degrees.

3. Kneading device according to claim 1, wherein the
angle oc 1s at least 15 degrees larger than the angle 1c.

4. Kneading device according to claim 1, wherein (angle
uv/angle oc) 1s <1.2.

5. Kneading device according to claim 1, wherein the
kneading device comprises from 2 to 4 scraping wings.

6. Kneading device according to claim 1, wherein the gap
E 1s extending upwards.

7. Kneading device according to claim 1, wherein the gap
E 1s extending downwards.

8. Kneading device according to claim 1, wherein the gap
E 1s extending outwards.

9. Kneading device according to claim 1, wherein the gap
E 1s extending upwards and vertically.

10. Kneading device according to claim 1, wherein the
gap E 1s defined by an angle Fi1° which 1s the angle between
a horizontal plane and the inner extension and an angle Fo®
which 1s the angle between the same horizontal plane and the
outer extension, and wherein 21 degrees>(Fo°-F1°)>-7
degrees and wherein 260 degrees>Fo°>65 degrees.

11. Kneading device according to claim 1, wherein the
gap E 1s 1n the range of 5=E<120 mm.

12. Kneading device according to claim 1, wherein the
iner extension and the outer extension have a length of
below 1000 mm.

13. Kneading device according to claim 1, wherein the
outer cone has an outer diameter, at the outer extension, in
the range of from 200 to 1800 mm.

14. Kneading device according to claim 1, wherein a
jacket 1s arranged outside of the outer cone.
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